Abstract. The aim of this paper is to prove a generalization of abstract Gronwall lemma for a nonlinear operator. The applications to the differential-functional equations are given.
Introduction
The classical Gronwall lemma can be generalized in several ways. Many results of this type can be found for example in the monographs [1] , [3] . In this paper we consider inequalities for the operators in the partially ordered Banach spaces. In the first section we prove some extensions of the abstract Gronwall lemma from [6] of some nonlinear operators. In Sections 2 and 3 some applications are indicated. Section 2 contains an example for differential-functional equations with maxima, while Section 3 is devoted to the study of an initial value problem for infinite system of differentialfunctional equations.
The abstract Gronwall lemma
Let X be a partially ordered Banach space. We shall assume that the partial order -< is compatible with the algebraic operations in X and with the topology of the space X, that is:
1° if 0 -< x then 0 -< Xx for all A > 0, 2° if x -< y and u <v then x + u •< y + v, 3° if x n -< y n for all n £ N and the sequences {a: n }, {y n } are convergent then limn-too x n -< lim^oo y n . PROPOSITION REMARK. Similar theorem can be found in [1, Th.19.3] . In this part of our paper we prove an extension of the Proposition to some nonlinear operators. Consider an operator A : X -• X such that (see [7] ) (1) 3Af>oV, e x \\Ax\\ < M\\x\\. Proof. For each n € N, in virtue of our assumptions on the operator A and the partial order -< we have
We shall show that oo (2) lim
Notice that in view of convergence of XlfcLo [|A fc || the series J2T=o ^kg is strongly convergent and lim^oo ||A n || = 0. Moreover, ||A n a;|| < ||A n || • ||a;|| hence lim ||A n x|| = 0, ri -»oo which means that (2) holds. Finally, since x -< S n x for all n G N and the partial order in X is compatible with the topology of the space X, we obtain x -< lim S n x, hence 00 x -< fc=0 This ends the proof of our lemma.
In a similar way we can prove the following lemma for positively increasing operators. 
Differential-functional equations with maxima
In this section we will be concerned with the following initial value problem with maximum
where t e [0, T], T > 1, 0 < ¡3 < 1. We will prove that under suitable assumptions on the function / a solution of (3)-(4) continuously depends on £ and rj. It can be also shown that these assumptions ensure the existence and uniqueness of the solution of (3)- (4) . For some detailes we refer the reader to [2] and [7] . THEOREM 1. Assume that:
-• R is a continuous function and satisfies the Lipschitz condition
| f(t, x, X) -f(t, y,fj,)\ < -y\ + L 2 (t)\\ -n\ for all (t, x, A), (i, y,/i) 6 [0,T] x R 2
, where L\ and L2 are continuous and nonnegative functions on [0,T],
(ii) (l-/3)max [0)T ]{£i(i)} < 1. By a solution of the problem (6)- (7) we mean a function x(t) = X2(t),...) which is absolutely continuous on [0,T], satisfies the equation (6) a.e. on [0,T] and the initial conditions (7) . Using the fixed point theorem from [7] one can easily show that if the conditions (iii)-(vi) are fulfilled then the problem (6)- (7) has a unique solution defined on [0,T]. This means that a solution of (6) is a continuous function of initial value.
Then the problem (3)-(4) has unique solution which continuously depends on the initial value £ and the parameter T). Moreover, if x(t) = x(t,xo,A) and y(t) = y(t,yo,[i) are the solutions of
REMARK. From (9) we can obtain in the special cases more accurate estimations than (10). Let for example hij (t) = a,ijt, 0 < aij < 1, i,j =  1,2,. .., and a = supijaij.
Then it follows from (9) that \xk(t) ~ Z/fc(*)l < sup{|x 0 i -2/ot|} i *
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